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The Exploration Timeline Spans Several Decades 
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Earth Departure 
Stage (EDS) (1 J–2X) 
234,488 kg (517k lbm) 
LOX/LH2 
Core Stage 
(6 RS–68 Engines) 
1,435,541 kg (3.2M lbm) 
LOX/LH2 
DAC 2 TR 5 
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The Ares I and Ares V Build on Knowledge Gained  
from the Saturn V and Space Shuttle 
Height: 110.9 m (364 ft) 
Gross Liftoff Mass:  
2,948,350 kg (6.5M lbm) 
Payload Capability: 
45 mT (99k lbm) to TLI 
119 mT (262k lbm) to LEO 
Height: 116.2 m (381.1 ft) 
Gross Liftoff Mass : 
3,704.5 mT (8,167.1K lbm) 
Payload Capability: 
71.1 mT (156.7K lbm) to TLI (with Ares I) 
62.8 mT (138.5K lbm) to TLI 
~187.7 mT (413.8K lbm) to LEO 
Height: 99.1 m (325 ft) 
Gross Liftoff Mass: 
907,185 kg (2.0M lbm) 
Payload Capability: 
25.6 mT (56.5k lbm) to LEO 
Height: 56.1 m (184.2 ft) 
Gross Liftoff Mass:  
2,041,166 kg (4.5M lbm) 
Payload Capability:  
25 mT (55k lbm) 
to Low Earth Orbit (LEO) 
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Earth Departure Stage
 LOX/LH2 





6 RS–68 Engines 
Al-Li Tanks/Structures 
Upper Stage 
Engineering Lessons Apply to Both Systems 
Interstage 
Instrument Unit 
Orion Crew Exploration Vehicle 
(Crew Module / Service Module) 
Encapsulated Service 
Module (ESM) Panels 
J-2X Upper Stage Engine 
Forward Frustum 
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Preparing for the First Astronauts on Mars 
Liftoff 
Time = +1 sec 
Thrust-to-Weight Ratio = 1.36 






Maximum Dynamic Pressure 
Time = 78.8 sec 
Altitude = 14,383 m (47.2K ft) 
Mach = 1.81 
Dynamic Pressure = 32.6 kN/m2 (680.0 psf) 
SRB Separation 
Time = 121.6 sec 
Altitude = 36,387 m (119.4K ft) 
Mach = 4.16 
Dynamic Pressure = 5.9 kN/m2  
(124.2 psf) 
Shroud Separation 
Time = 295.0 sec 
Altitude = 126,875 m (416.3K ft) 
Heating Rate = 1.136 kW/m2 (0.1 BTU/ft²-sec) 
Core Impact in Atlantic Ocean 
Core MECO and 
Separation; EDS Ignition 
Time = 303.1 sec 
Altitude = 133,269 m (437.2K ft) 
Mach = 9.99 
EDS Engine Cutoff 
Time = 806.0 sec 
Sub-Orbital Burn Duration = 502.9 sec 
Injected Mass = 187.7 mT (413.8K lbm) 
Orbital Altitude = 240.8 km (130.0 nmi) circ @ 29.0° 
CEV Rendez. & Dock w/EDS 
Time – Assumed Up to 4 Days 
Orbital Altitude Assumed to Degrade  
to 185.2 km (100.0 nmi) 
EDS TLI Burn 
Orbital Altitude = 185.2 km (100.0 nmi)  
circ @ 29.0° 








– Crew Exploration Vehicle 
– Earth Departure Stage 
– Gross Liftoff Mass 
– Main Engine Cutoff 
– Solid Rocket Booster 
– Trans-Lunar Injection 
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Integrating Vertically and Horizontally 
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